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(54) ANHREFLECTIGN or UGHT-ABSORBING coating COMPOSmON AND POLYMER 
THEREFOR 



(57) A composition for an anti-reflective coating or a 
light absorbing coating, which shows good light at^sorp- 
tion for lights of 100 - 450 nm in wavelength, suffers nei- 
ther footing nor intermixing, and h^ excellent storage 
stability and step coverage, and novel copolymers to t>e 
used therein. The novel polymers comprise acrylic or 
methacrylic copolymers or terpolymers. at least having 
both recurring units (1) wherein an amino groLq>- or 
hydroxyi-group containing organic chromophore capa- 
ble of absortxng lights of 100 to 450 nm in wavelength is 
chemically bound to the carbonyl group bound to a car- 
bon atom in the main chain, directly or through - 
R^NHCXY- (wfierein R^ represents an alkylene group, X 
represents O or 8. Y represents O or NR5, Re repre- 
sents H. a sut>stituted or non-sut>stituted, straight chain 
or cycGc aikyl group or a phenylene group) arxi for 
example recurring units (2) wherein a double bond-or 
epoxy group^ontaining alkyl groi4> is chemically bound 
to the cartxixyi or oxygen 90UP bound to a cartxxi atom 
in the main chain. The oompositton comaining the 
copolymer Is coated on a wafer to form a bottom anti- 



reflective coating and, after coating thereon a photore- 
sist deep UV exposure and development are con- 
ducted to form a resist image with high resolution. 
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Description 
T chnical Field 

5 [OCNM ] The present invention relates to a composition availat)le for forming an anti-reflective coating such as a bottom 
anti-reflective coating or a light absoitjing coating, a polymer i^ed in the composition, a method for forming an anti- 
reflective coating or a light absorbing coating, an anti-feflective coating and a light absort>ing coating formed by the 
niethod, a method for fonrmg resist patterns and a niethod for integrated 

10 Background Art 

[0002] In manufacturing semiconductors, finer and finer pattemir^ of resist images has been required and attempted 
to attain higher integration. In order to satisfy this requirement, there have been made development and inrf>rovement 
of Gtho^aphic techniques using short-wavelength exposure tools such as deep-UV. As photoresists showing high per- 

75 fbrmance when eased to deep-UV, there have been knmn chemically amplified, deep UV (100-300 nm) positive- or 
negative-working photoresists. While such ensure tools in combination of the chemically amplified, high performing 
photoresists enable one to pattern with less than quarter micron line width, there still remain several other problems that 
need to be solved in achieving such high resolutions. One such problem well known in the art is called "standing waves' 
arising from interference between incident light and reflected light of the incident light reflected on the substrate surface. 

20 Another problem is the difficulty in uniformly controlling the line width in single layer resist process due to thin fOm inter- 
ference effects resulting from highly planar and non-planar sut>strates. Various reports have been made. For exanple. 
there are illustrated the report of M. Horn in Sdki State Technology, Nov. 1991, p. 57, the report of T. Brunner. Proc. 
SPIE. vol. 1466 (1991), p.297. etc. In addition, as a cause which causes pattern distortions, there is the phenomenon 
called reflective notching whfoh is caused by llgtit reflected angularly from topographical features. TNs is discussed by 

2S M. Bolsen. G. Buhr. H. Men-em. and K. Van Werden. in Solid State Technology, Feb. 1986, p.83. 

[0003] Lithographic techniques to solve the problems upon forming patterns on reflective topography include addition 
of dyes to the photoresists as described in U.S. Pat Nos. 4,575.480 and 4,882,260. etc. However, when a dye is added 
to the photoresist to torn a film having high ak>sorption to tiie light of exposing wavelengtti, drawt>acks such as decrease 
in resist sensitivity, difficulties during hardening processes, thinning of the resists in alkaline defetopers and 8ut)limation 

30 of the dyes during t)aking of the films are encountered. In addition to the technique of adding dyes to photoresists, top 
surface imaging (TSI) processes, multilayer resists (MLR) metixxi as descrbed in U.S. pat No 4,370,405 also help 
solve the problems associated with reflection txjt such methods are not only complex txit also expensive and not a pre- 
ferred method. Single layer resist (SLR) processes dominate semiconductor manufacturing because of their cost-effec- 
tiveness and simplicity 

35 [0004] Another strategy to eliminate the interference of lights is to reduce the sut)strate reflectivity through the use of 
so-called bottom anti-reflective coatings (BARCs). These coatings have the property of at)sorbing the light which 
passes through the photoresist and not r^lecting it back and prevent the reflection by the substrate. As the bottom anti- 
reflective coatings, there are known inorganic types and organic types. Inorganic types include coatings of TiN, TiNO, 
TiW or inorganic polymer of 300 A in thickness, as descnlsed in C. Nolscher et al., Proc. SPIE. vol. 1086 (1989), p.242. 

40 K. Battier, H. Schreft>er, Thin Solid Films, 200, 93 (1991). G. Czech et al.. Microelectronic Engineering, 21 (1993), p.51 . 
In addition to these coatings, there are also krx>wn inorganic coatings such as a titanium coating, a chromium oxide 
coating, a cartx>n coating, an a-silicon coating, ete. These inorganic anti-reflective coatings are usually formed by vac- 
uum deposition. CVD, sputtering or the like. However, formation of such coatings requires accurate control of the f Om 
thickness, uniformity of film, special deposition equipment, complex adhesfon promotion techniques prior to resist coat- 

45 ing, separate dry etching pattern transfer step, and dry etching for removal. Some of the inorganfo coatings can not t>e 
used in manuMcturing integrated ctrcuils due to their conductivity. 

[0005] On the other hand, as the organic anti-reflective coatings, there are illustrated those formulated by adding dyes 
which at)sorfo light of the exposure wavelength to a polymer coating (Proc. SPIE, Vbl. 539 (1 985), p.342). This dye-con- 
taining, anti-reflective coating can be formed on a substrate in the same manner as with photoresisis, and does not 
so require any special equipment as is different from the inorganic anti-reflective coatings. However, tiney involve such 
problems as 1) separation of tiie polymer and dye components during spin coating, 2) dye stripping into resist solvents, 
and 3) ttiermal diffusion into the resist upon the baking process. All these factors cause degradation of resist properties, 
and ttierefore the technique of adding a dye to the polymer coating to form an anti-reflective coating is not a preferred 
ona 

55 [0006] Chemically bincGng ttie dyes to film forming polymers is anottier option. Fahey. et al. (Proc. SPIE, Vol. 2195, 
p.422) report to use a reaction product ot>tained k>y reacting an amino group possessing dye wrtii the anhydride groups 
of pofy(vinylmethyl ether-co-maleic anhydride) as tfie material for forming the anti-reflective coating. The problem witti 
this type anti-reflective coating material is that th reaction between amine and the anhydride groups are not alw^ 
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100 % complete and ttis leads to presence of free aniines (refer European unexamined pat^ application Na 
0583205. page 5, lines 17-20). The remaining free amine causes posoning at ttie interface t)etween the anti-reflective 
coating and the resist coating espedaily when a chemicaOy ampBfied resist is used as the resist, and this leads to a 
problem called footing: incomplete (fissolution of the exposed resist if)on development In addition, there arises another 

5 r^oblem that free dye molecules sut)lime during the t)aking process and deposits on the faft>ricat'on instruments and 
causes contanination problafn as wed as health hazard to the workers. One more problem of such conpositions is ttiat 
imide compourxis are poor in their solut>ility and need polar solvents normally not used in photoresist fomnilations. It 
would be kieal to use the same solvent for both the photoresist and the anti-reflective coating since the same coating 
apparatus is often used for applying the photoresist and the anti-reflective coating. Further, the by-product of imidization 

10 reaction, water, causes coatir^ defects during f Om formatioa 

[0007] Another system Fahey et al. propose is materials wherein a copolymer of methyl metfiacrylate and 9-metfiyl* 
anttiracene methacrytate is used as the anti-reflective coating. Again this system also shows footing problem due to the 
diffusion of photo-generated acid into the anti-r ef lective coating wtien a chemically anplified resist is used as the resist 
(Proc. SPIE. Vol. 21 95. p. 426) as well as intermixing of the resist material and the anti-reflective coating material. Such 

IS polymers are also insoluble in preferred soh^ent in the art such as propylene glycol monomethyl ether acetate 
(PQMEA), ethyl lactate, etc. 

[0008] U.S. pat. Ma 5.234.990 discloses polysuHbne and poiyurea resins which possess inherent light absorbing 
properties at particular deep ultra violet wavelengths. These condensation products have poor film forming property on 
a patterned wafer and therefore t>ad step-coverage and also formation of cracks pertiaps due to high Tg arxi rigid struc- 
20 tures of such polymers. Ideally, a kx>ttom anti-reflective coating materials should be soft for good step coverage property 
before baking and also hardened at least after t)aking to prevent intermixing of the photoresist and the anti-reflective 
coatir^ as well as diffusion of the photo-generated add. 

[0009] Further. European unexamined patent application No. 542 008 disctoses an anti-reflective coating corTfK>sition 
capable of forming a hardened anti-reflective coating after being applied, which comprises a phenolic resin binder, 
25 melamine type cross-linking agents and a thermal or photo add generators. Such compositions are poor in their stor- 
age stability due to the presence of the cross-linking agents and add generators leading to high incidence of film 
defects. aixJ their etch rate is very slow due to the presence of rather large amounts of aromatic functional groups. 
[0010] In summary, a good bottom anti-reflective coating material should satisfy the following properties: 

30 a) good fOm forming property: 

b) high at>sorption at the desired exposure wavelength; 

c) no intermixing witti the photoresist; 

cQ etch rate much higher than the photoresist; 
e) good step coverage on topo^aphy; 
35 f) at least six monttis shelf-life stability; and 

g) the composition should be dissolved in an edge-t>ead rinse (EBR) solvent. 

[001 1] Unfortunately none of tiie available txittom anti-reflective coating satisfies these propertieSw 
[0012] The present Invention provkies an anti-reflective or light-absoibing coaling material which fulfSs the atxive- 
40 descrbed various properties; a composition containing this material and useful for forming an anti-reflective coating 
such as a bottom anti-reflective coating or a light-absorbing coating; a process for manufacturing the composition, and 
an anti-reflective or lig^ at>sort)ing coating using ttie material or the conposition; a mettiod for forming the coatings; a 
method for forming a resist pattem; and a process for mar^jfacturing integrated drcuils. 

[001 3] The first otaject of ttie present invention is to provide a composition capable of forming an anti-reflective coating 
45 or a light absort>ing coating which reduces problems assodated ¥vitti reflected light from the substrate and topography 
during pattern formation. 

[0014] The second object of ttie present invention is to provide a composition capable of forming an anti-reflective 
coating or a light absorbing coating having improved adheskm to micro-electronic sut)strates. very good coating uni- 
formity and no partide formation. 

50 [001 5] The third object of the present invention is to provide a composition capable of forming an anti-reflective coat- 
ing or a light at^sorbing coating ttiat has signif tcantiy higher etch rate ttian the photoresist material applied on top of it. 
[001 6] The fourth object of the present invention is to provide novel polymers applicat)le for anti-reflective coatings or 
light absorbing coatings containing aoss-linking and highly light-absort>ing functions in a single molecule, and soluble 
in similar or sanie solvent as the photoresist niaterial applied on top of it 

55 [001 7] The f iftti object of the present invention is to provide novel polymers applicable for anti-reflective coatings or 
light-absortM'ng coatings containing intrinsk»lly cross-Gnking and highly at>sorbing functk>ns in a singl molecule elimi- 
nating ttie need for additives witti cross-linking and tvghly light'at>sort>ing functions. 

[0018] The sixtti object of the present invention is to provide novel polymers which are capakale of curing (cross-link- 
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ing) at the baking temperatures of the resulting anti-r^lective coating or light atssort^i'ng coating to acquire such a hi^ 
hardness after being baked that It is inposstble for the photoresist top layer to cause intermixing with the coating, which 
cause no diffusion of an add generated in the subsequent steps and thereby prevent footing. 
[001 9] The seventh object of the present invention Is to provide novel polymers which have chromophores capable of 
5 higly absortxng light of exposure wavelength and can suffidentty at>sorb Bght in a film tfuckness of 30 to 300 nm, and 
which can form an extremely tftin anti-reflective coating or a light absorbing coating. 

[0020] The dghth object of the present invention is to provide a bottom anti-reflective coating or a light absoiting coat- 
ing having good light absortsing properties. 

[0021] The ninth object of the present invention is to provide a method for easily forming a resist pattern with high 
10 resolution. 

[0022] The tenth object of the present invention Is to provide a method for easily manufacturing an integated drcuit 
with higher Integration. 

[0023] Other objects of the present invention will become apparent from the following descriptions. 

IS Disclosure of the Invention 

[0024] The above<lescribed objects of the present invention can be attained by the polyn^ represented by the fol- 
lowing general formula I or II and the anti-rellective coating or the iigftt absorbing coating containing this polymer. 

^ General foznula I 



30 



CO R2 



ORiNHCX — TO 



35 wherein 

R is a hydrogen atom or an alkyi group; represents an alkylene group, a sut)strtuted alkylene group, a 
cydoalkyiene group, a substituted cydoalkylene group, a phenylene group or a substituted phenylene group; R2 repre- 
sents an optionally substituted, vinyl group-containing phenyl group, -OR4 or -COOR4. in which R4 is an alkyI group 
having a double bond or epoxy group; R3 is a halogen atom, a cyano groiip. an acetate group, -OOOH, -CONh^. a sub- 

40 stituted or non-substituted phenyl group, -CCX^Rs or -ORs. in which R5 represents a substituted or non-sut>stituted 
straight-chained, cydic or branched alkyt grouqp, or an alkyl or aryl group containing an ester or cartx>nyl group; X is 
either O or S; Y is either O or NRe group in which Re is a hydrogen atom, an sut>stituted or non-sufc>stituted phenyl or 
cydk;. straight-chained or branched alkyl group; D is an organk; chromophore wfvch absorbs the exposed wavelength 
(100-450 nm) and represents a substituted or norhsubstiluted benzene ring, condensed ring, or heterocydic ring bound 

45 directly or through an alkylene group; and m arxJ n represents any numt)er above zero, while o is any number induding 
zero. 



50 
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General formula II 



10 



IS 




20 



2S 



30 



wherein 

R ^ a hydrogen atom or an alkyi group; Ra represents an optionally substituted, vinyi group-containing phenyl 
groi^ -OR4 or -COOR4. in which R4 is an alkyI qmsp having a double bond or epoxy group; R3 is a halogen atom, a 
cyano group, an acetate groip. -COOH, -CONH2. a substituted or non-sub^ituled phenyl group. -CXX)R5 or -OR5. in 
which R5 is a substituted or non-substituted straight-chained, cyclic or branched alkyi group, or an alkyI or aryl group 
containing an ester or cartxHiyI group; Y is either O or N Rg group in which Rg is a hydrogen atom, a sut)stituted or non- 
substituted phenyl or cyclic, straight-chained or branched alkyI ^oup; D is an organic chromophae whk;h absoibs the 
exposed wavelength (100-450 nm) and represents a substituted or non-substituted, benzene ring, condensed ring, or 
heterocycfic ring bound drectly or through an alkylene group; and m and n represents any numbers above zero, while 
o is any number inducting zero. 

[002$] In additkxi, according to the present inventk)n. there can be obtained an anli-r^lective coating and a light 
absorbing coating having a good non-intermixing property and neither causing footing nor leaving remaining resist film 
by using a composition for an anti-reflective coating or a light absorbing coating which contains a polymer containing at 
least the recurring unit represented by the following general formula III or iV, a cross-linking agent and an optfonal ingre- 
dient of a thermal add-generator. 



General £onaula III 



35 



40 



CO 



ORiNHCX YD 



45 



General formula IV 



so 



CO 



YD 



59 



[0026] In the general fonmila III and IV. R is a hydrogen atom or an alkyI group; Ri represents an alkylene group, a 
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10 



IS 



20 



2S 



Sitetituted alkytene group, a cydoalkylene group, a substituted cydoalkylene group, a phenylene group or a substi- 
tuted phenylene group; X is either O or S; Y is «ther O or N Rg group in wttich Rg is a hydrogen atom, a substituted or 
non-substituted phenyl or cyclic, straight-chained or branched all^ groip; D is an organic chromophae which absoit>s 
the exposed wravelength (100-450 nm) and represents a substituted or non-substituted, benzene ring, condensed ring, 
or a heterocycfc ring boimd directiy or through an alkylene group. 

[0027] The conposition for anti-reflective coating or light absorbing coating containing the polymer having at least the 
recurring unit represented by the general fomujla III orlV and the cross-linking agent shovvs improved properties as 
described above, and adcfition of a thermal acW-generalor to the composition senses to more improve the properties of 
the conposition. Therefore, a composition for anti-reflective coating or Dght absorbing coating containing ttie polymer 
having at least the recurring unit represented by the general formula III or IV, ttie cross-linking agent, and ttie thermal 
acid-generator is nwre preferred. As to the proportion off ttie polymer having at least ttie recurring unit represented by 
the general formula III or IV and the cross-linking agent the polymer having at least tiie recurring unit represented by 
the general fbmiula III or IV is incorporated in an amount of preferably 50 to 95 parts by weight, and the aossplinWng 
agent inanamountof 50to5partsby weight. The optional component of thermal acid-generator is used in an amount 
of preferably 1 to 10 parts by weight based on the polymer. 

[00281 In accordance witti tiie present invention, each of tiie above mentioned conpositions coated by a known 
coat^ metiwd such as spin coating mettKxi. spray coating method, dip coating method or roller coating method in a 
dry ttiickness of. for example, 300-50,000 A onto a reflective semkx>nductor substrate such as silkx>n undercoated witti 
hexamethyWisilazane and baked to evaporate ttte solvent to form a thin film of anti-reflective coating such as bottom 
anti-rdlective coating or light absorbing coating. Baking is conducted usually at 50 to 250 ''C. A desired photoresist Is 
applied on ttiis ttiin film and, after pattemwise exposure, it is developed to fomn a resist pattern witti a desired line wkfth. 
This resist pattern is dry or wet etched to transfer an image on the substrata Integrated circuits witti high integration 
can be manufactured by furttier conducting necessary steps such as plating, deposition, ion dfffusbn. fon implantation, 
etc. 

[0029] The polymer of the present invention represented by tiie general formula I or II can be synttiesized as shewn 
in fbOowing reaction scheme 1 or 2. 



Reaction scheme 1 



30 



35 



40 




(M(,NHCX— YD 
M N O 

Reaction schenie 2 



I 

ORiNHCX— YD 



45 



SO 
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I 

YD 



55 

wherein 

R is a hydrogen atom or an alkyi group: represents an alkylene group, a sul)stituted alkylene group, a 
cydoalkylene group, a substituted cydoalkylene group, a phenylene group or a substituted phenylen group; Ra is an 
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optionally substituted, vinyl ^oup-containing phenyl group. •OR4 or -COOI^i in which R4 an alkyl group which has a 
double bond or epoxy group: R3 is a halogen atom, a cyano group, an acetate group. -COOH, -CXDNH2. a substituted 
or non-substituted phenyl groip. -COORs or -OF^ in which R5 is a substituted or non-substituted straight-chained, 
cyclic or branched alkyl groups or an alkyl or aryl group containing an ester or carbonyl group; X is either O or S; Y is 

s either O or NR© yoip in which Rg is a hydrogen atom, an optionally substituted phenyl or cydic, straight-chained or 
branched alkyl group. D is an organk; chromophore which absoite the exposed wavelengtii (100-450 nm) and repre- 
sents a sitetituted or non-substituted, benzene ring, condensed ring, or heterocyclic ring bound directiy or through an 
alkylene group; and m and n represents any number above zero, wttile o is any nunto including zero. 
[0030] Of the polymers represented by tiie general fomruilae I and II. those polymers wherein R represents a hydrogen 

10 atom or a methyl group, R^ represents an ettiylene group. R2 represents an optionaOy sut>stituted. vinyl groip-contain- 
ing phenyl groups -OR4 or -COOR4 in which R4 represents an alkyl group containing a double bond. X represents oxy- 
gen. Y represents oxygen or a NH group, m. n and o each represents any number above zero are illustrated as 
prefen'ed materials for manufacturing the composition for the anti-reflective coating or the light absorbing coating. 
Where R3 represents -COOR5, R5 preferably represents a methyl group, an acetoacetoxyetityl groupt an ethyl ^oif>. a 

IS cydohexyl group or a hydroxyethyl group. 

[0031] As examples of D the following groips are given but t>y no means limited to these examples: phenyl, substi- 
tuted phenyl, benzyl, substituted benzyl, naphthalene, substituted naphthalene, anthracene, substituted anthracene, 
anttvaquinone, substituted anthraquinone. acrUine. substituted acridine, azobenzene. substituted azobenzene, fhjor- 
ime. sub^ituted f luorime. f luorimone, substituted f luorimone, carbazole, substituted carbazole, Nnalkytoarbazole. diben- 

20 zofuraa substituted dS)enzofuran. phenanthrene. substituted phenarrthrene. pyrene. substituted pyrene, etc. The 
substitutions in the above description can be one or more of the following groups of: alkyl, aryl, halogen, alkoxy, nitro, 
aUehyde, cyano, amkie. dialkylamina suHonamkie, imUe, caitxsxylic add, cartxBcylic add ester, sulfonic add, sulfonic 
add ester, alkylaminQ. arylamina eta 

[0032] Preferred examples of comonomer N and O 'm reaction schemes 1 and 2 are acrylates, methacrylates. vinyl 

25 ethers and styrene and ifs derivatives. Specific examples of comonomer N indude p-c§vinylbenzene. m^iivinyfoen- 
zene. allyl vinyl ether, glyddyl methacrylate and allyl methacrylate. Comonomer O is used for imparting, to ttie polymer, 
high light absortxng property, high etch rate, sdubility for a particular solvent good storage stability, curing (cross-link- 
ing) property or other desirable properties. For example, it is well known among ttiose skilled in the 8emkx)nductor 
industry that etch rate of the anti-reflective coating shouU be much faster than that of the resist in order to obtain good 

30 pattern transfer in tiie processing step after pattemwise exposure. Since aromatic compounds generally show poor etch 
rate, it is preferred to use. as a comonomer. aliphatic monomers or monomers containing ottier atoms than cartxxi such 
as oxygen, nitrogen or halogen atom for the purpose of attaining an inaeased etch rate. In addition, glass transition 
temperature (Tg) plays an important role in the intemiixing property between the anti-r^ective coating or light absorb- 
ing coating and a photoresist coated thereon. Since the photoresist is applied onto the anti-reflective coating and 

35 exposed and developed, intermixing between the anti-r^lective coating and the photoresist woukJ lead to incomplete 
removal of the photoresist material upon development Yet another proUem when a chemically amplified photoresist 
material is applied onto the anti-reflective coating or light absortxng coating with low Tg is that the add formed in the 
resist upon ecposure may diffuse into the anti-reflective coating or the like whk;h leads to a distorted latent add image 
and this can also cause incorrplete renxxval of the photoresist material upon devetopment. Therefore, it is desirable ttiat 

40 anti-reflective coating materials or the like preferat)ly have a glass transition temperature of at least at)Ove tiie maximum 
processing temperature used during thermal processings such as baking. Further, as comonomers for imparting solu- 
bility to tiie polymer, acrylates, methacrylates. etc. are usually used and, for inaeasing Tg. styrene and Hs derivatives 
aroused. 

[0033] As examples of comonomer O, tiiere are illustrated mettiyl metiiacrylate, 2-hydrQxyettiyl mettiacrylate. ettiyi 
45 methacrylate. metiiyl acrylate. 2-{mettiacryloytoxy)etiiyl metiiacrylate. acrylic add. acrytonitrile. acrylarrnde, 2Hsocy- 
anatoettiyl metiiacrylate. 4-acetaxystyrene, 3-methyl-4-hydroxystyrene. styrene. vinyl chforide. ethyl vinyl ether, butyl 
vinyl eth^, isobutyl vinyl ether, cydohexyl vinyl etiier, metiiyl vinyl ether, vinyl acetate. 2-isocyanatoethyl acrylate. etc. 
To illustrate these comonomers according to the properties to be imparted by them, there are those comonomers which 
furttier increase light absortxng property when used together with the organfo chromophores. such as 2-isocyanatoe- 
50 thyl metti»:rylate. 2-isocyanatoethyl acrylate, etc.; tiiose comonomers which accelerates etch rate such as methyl 
metiiacrylate. 2-hydraxyethyl metiiacrylate. ethyl methacrylate, methyl acrylate, acrylic add. vinyl chloride, etc.; those 
comonomers which improve sdiiMlity for the solvents commonly used bs solvents for photoresist such as propylene 
glycol monomettiyl etiier acetate (PGMEA) or ethyl lactate, such as 2-(m^hacrytoylQxy)ethyf metiiacrylate, acrylk: add, 
4-acetaxystyrene, 3-mettiyt-4-hydr(»(ystyrene. ethyl vinyl etiier. butyl vinyl ettier. isobutyl vinyl etiier. cydoh&cyl vinyl 
55 ether, metiiyl vinyl etiier, vinyl acetate, etc.; those comonomers whrch improve curing (cross-Bnking) property such as 
2-isocyanatoetiiyl metiiacrylate. 2-isocyanatoetiiyl acrylate. etc.; and those comonomers whk:h increase Tg such as 
styrene. 3-mettiyM4iydroxystyrene. eto. However, tiie above-described specific examples and fllustration aocorcfing to 
the pn)perties to be imparted shoukJ be constmed as Olustrative. and are not to be construed to lirn^ 
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tion. The polymers of the present invention may further contain, as comonomers, dicarbaxylic add anhydrides or inndes 
of dicartwxylic add sudi as maldc anhydride, maleniiide. N-substituted malelntide. etc. Two or more of the monomer 
conponents M. N, O and P including the optbnal comonomers may be used at the same time. 
[0034] Polymerization process of the present invention can be carried out in a suitable solvent using free radical or 
ionic reaction initiators. The copolymers of the present invention may be of various structure such as random copoly- 
mers, block copolym^ etc. Prefeired solvents to carry out the polymerization indude toluene, tetrahydrofuran. ben- 
zene. dimelhyHbrmamide. dimehtylsuMoxide. ethyl lactate, propylene glycol monomethyl ether acetate (PO^EA). etc. 
These solvents may be used independently or as a combination of two or more of them. 

[00351 Specific examples of reaction initiators indude but not restricted to 2,2'-azobis(isobutyronitriIe) (AIBN). 2.2*- 
azobfe(4^nethQxy-2.4Kfimethylvaleronitrile), 2.2'-azobis(2-cydopropy!propionrtrile). 2,2*-azobis(2.4Kfimethylvaleroni- 
trile). 22*-azobis(2.4^methylpentanenitrile). 1.r.azobis{cyctohexanecaibonitrile). ben2oy^>eroxide, t-butytperoxyben- 
zoate, <fi-t-butyl diperoxyphthalate, t-butyl perQxy-2^efhylhexanoate. t-butyl peroxypivaJate, t-amytperoxypivalate 
butyllithium, etc. 

[00361 The molecular waght of the copolymers prepared in reaction schemes 1 and 2 ranges between 500 to 
5,000.000 dahons with respect to standard pdystyrene as measured on a gel-permeation chromato^aphy (GPC). Pre- 
ferred molecular weight lies between 3.000 and 100.000 daltons considering the film forming property, solubility char- 
acterfetics, and thermal stability. The molecular weights of the obtained polymers depend on the polymerization 
conditions such as polymerization time, polymerization temperature, concentrations of the monomers and initiators 
used, reaction medium, etc. Therefore, molecular weight of the polymer can easily be controlled by optimizing these 
parameters. Polymers with a nanow molecular weight distribution can also be obtained by choosing ionic pdymeriza- 
tion. 

[00371 The mde ratio olconronomers in the copolymer in the reaction schemes land 
of the respective monomers as well as the reaction conditions used and the mda^ 

reaction feed. The absorption at the desired wavelength and refractive index of the final polymer play an inportant role 
in the applicability of the polymer for anti-reflective coatings or light absorbing coatings. Absorption in the range of 2 to 
40 per micron film thideiess is desired and between 5 and 25 is especially prefen^ed. Higher and lower absorption are 
not preferred as an anti-r^lective coating. Refractivity index required for the bottom anti-reflective coating depends 
upon the refractivity index of the photoresist material appGed on it The refractive index of the bottom anti-r^lective coat- 
ing would be the best If It exacHy matches or at least lies doser to that of the resist layer applied thereon. The mole per- 
cent of the monomer containing the chromophore is important to control the absorption property since fight absorbing 
property of the anti-re#lective coating material depends on the molar absorptivity of the monomer and it's mole ratio in 
the copolymer. Additionally, polymers having at least the recunring unit represented by the general fbrnwla III or IV con- 
tain, as comonomers. comonomer components of the foregoing general formula I or II. and can be prepared in the same 
manner as with the polymers represented by the general fbmwla I or II. In this case, in the foregoing reaction scheme 
1 or 2. for example, m is a number greater than 0. and n and o are numt>ers inducfing 0. 

[00381 After bang separated from the solvent these polymers can be again dissolved in a proper solvent to prepare 
a composition for an anti-r^lective coating or a light absorbing coating, and those polymers which pennit to use the sol- 
vent used in synthesizing them also as the solvent for preparing the composition for the anti-reflective coating or li^ 
absorbing coating can be direcfly used as the composition for the anti-reflective coating or light absorbing coating with- 
out separation from the solvent. In such occasion, the solution after completion of the polymerization reaction can be 
directfy applied onto a substrate such as wafer. The composition of the present invention for the anti-reflective coating 
or light absorbing coating is preferably filtered using, for exanple. 0.5 and 0.2 micron filters to remove insoluble fine par- 
tides. The thus filtered solution cfirecfly coated on a substrate such as wafer, then baked at a temperature of 50 to 
250 to form an anti-reflective coating or a light absortxng coating. 

[00391 In forming the anti-reflective coating or the light absorbing coating, it is also inportant for the coating-making 
materials to have enough solU>ility for the solvent As the solvent for the conposition for an anti-reflective coating or a 
light absorbing coating, any solvent m^ be used as long as it has a good film-forming property and can dissolve 
optional components such as surfactants, plastidzers, cross-linking agents or like additives. Solvents with enough 
safety are prefen^ed, but solvents to be used are not limrted to such safe solvents. From the viewpdnt of safety and. fur- 
ther, dissolving ability, baling point and filnvfbmiing ability, propylene glycol monomethyl ether acetate (PGMEA). ethyl 
lactate (EL), propylene glycol monomethyl ether, cydohexanone, cydopentanone. 2-heF*anone, ete. are preferred as 
the solvents. These solvents may be used independentiy or as a combination of two or more. As is descrtoed above, 
solubility of the polymer of the present invention can be controUed by property selecting comonomers in the reactiori 
schemes 1 and 2. 

[00401 In using the copolymer of the present invention represented by the general formula I or II in the conposition 
for an anti-reflective coating or light tissoibing coating, additives such as surfactants, plastictzers. cross^inking ^ents. 
thermal add-generators. other polymers than the copolymers of the pres^ invention may be incorpor^ 
positioa if necessary, for forming a unifomfi. defect^ee anti-reflective coaling or light d^sorbing coating on a semicon- 
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ductor substrate. As the surfactants . ttiere are iQustrated fhioiine-containing corrpourxis or siloxane corrpourvis. 
though rKTt being limitative at all. In the case of using the pdymer containing the recuning units represented by the gen- 
eral fonnula III andA>r IV , a cross-linking agent and, as an optional component, a thermal acid^enerator in the compo- 
sition for the anti-reflective coating or the light absortxng coating, it is also possble to incorporate; if necessary. 

5 additives such as surfactants, plastidzers. polymers other ttian the copolymms of the present invention, etc. Use of the 
cross-linking ag^ serves to form an anti-rellective coating or a light at>sort>ing coating having good non-intermixing 
property with a photoresi^ and causing no footing and leaving no resist residue. Additionally, copolymers of the present 
invention represented by the general formula I or II. whk;h have cross-linking groups vvithin thm. show good non-inter- 
mixing property and non-footing property owing to cross-linking or condensatton of fOm matrix upon baking. As the 

10 cross-linking agents, there are iOustrated, for example, hexamethyfmelamine, hexamethoxymethylmelamine, 1.2<Jihy- 
drQxy-N,N*-methoxymethylsuccinimide, 1,2'(fimethoxy-N,hf-methoKymethylsuccinimkJe, tetramethoxymethylglycoiurile, 
and N.N*-methoxymethylurea and, as the th^mal add-generator. there are illustrated, for example, fsl-trifluoromethyl- 
suHbnyloxyphthafimtie, N-trifluoromethyl-sulfbnyk>xy-1,8-naphthalimide, N-methanesulfbnytoxyisophthalamide. etc. 
[0041] With the copolymers of the present invention represented by the general formula I or II. copolymerization ratk> 

IS is generally such that m and n are 10- 50 mol% and 1 - 40 mol %. respectively. 

[0042] Ihe bottom anti-r^lective coating material or the light absort>ing coating material of the present invention per- 
mit to use either a positive-working reset or a negative-working resist to be coated thereon and are not particular about 
the type of the resist Therefore, any of those whk:h are conventionally known as resists may be used. With any type 
resist, the material of the present inventkxi enables one to form an image suffering no stancfing wave and no reflectkm 

so notching due to reflection, prcvkf e de/elopmerrt property of not causing diffusion of photo^enerated acid, and form an 
image with high resolutioa Additionafly. as the resist chemically anplified resists and quinonediazide type resists are 
preferred from the viewpoint of resohJtk>n or the lika Exposure is conducted using Gghts of 1 00 to 450 nm in wavelength. 

Best mode fbr practk:ing the Inventton 

25 

[0043] TTie present invention is described in more detail by way of examples which, however, are not intended to limit 
the scope of the present invention. 

[0044] In the following examples, the bottom anti-reflective coating (BARC) was formed to evaluate the bottom anti- 
reflective coating materials according to the methods described in the folkmng ApplKation Example unless otherwise 
30 descrbed. 

Applicatkxi Example 1 . 

[004q A3 wt%solutk>n of the bottom anti-reflective coating riiaterial in an appropriate solvent was filtered using 0.5 
35 and 0.2 mk^on filters, spin coated onto a 4 inches in diameter silicon wafer at suitable r.p.m. for 40 seconds such that 
the bottom anti-reflective coating film has a thickness of 60 nm after baking at 200 °C fbr 60 seconds. The f Om was 
checked under microscope to klentify any defects. The optical constants n (refractive index) and k (absorptkxi param- 
eter) values of the film were measured on an elqpsom^er at the wavelength of 248 nm. 

[0046] Then, a 700-nm thick (after being baked) positive- or negative^ridng. chemically amplified deep UV photore- 
40 sist, a 500-nm fhkk positive-woridng resist for argon fluoride (193 nm) or a 1000-nm positive- or negative-woridng i-line 
ncvolak resist was applied onto the kx)ttom anti-reflective coating by spin-coating at a suitable r.p.m. for 40 seconds. 
The resist was soft taked for 60 seconds at 110 ""Card exposed on a stepper operating with a^ laser (248 nm) 

source in the case of the deep UV reset on a stepper operating with an argon fluoride lig^ source in the case of the 
resist for 193-nm exposure; or an i-line (356 nm) stepper m the case of i-line resist using a reticle with line and space 
45 patterns. Following the exposure, the resist was baked at go**C, de/eloped for 60 seconds at 23 ""C using a 0.005 N 
tetramethylammonium hydraxkle devetoper solution in the case of the resist for argon fluoride or a 2.38 wt % tetrame- 
thylammonium hydroxide developer solution in other cases to form the resist pattern. The resist patterns were exam- 
ined on a scanning electron microscope to check the resolution, standing waves, reflective notching, and footing of the 
line and space. 

50 [0047] In order to evaluate the stepKxyverage property of the bottom anti-reflective coating material, the bottom ant- 
refiective coating material and the resist was again coated in ttiis order on the patterned wafer and processed as 
desCTtoed above, and the thus-fonned pattern was checked using a scanning electron microscope. The etch rate of bot- 
tom anti-reflective coating materials were evaluated using oxygen and fluoride gas plasma. 
[0048] Addrtionally. resists used for ttie evaluation are as fallows. 

55 

Cherwcallv arrplrfied deep UV ohotorestst 

[0049] Deep UV resist AZ-DX-1 1 0OP . manufactured by Hoechist A.a 
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Pdsitive-worldng resist for 193-nm exposure 


Ternary copolynier 


(Charged ratio) 


t-Butyl methacrylate 
MethacryGcadd 
Adamantyl methacrylate 
Mw=20.000 

Amount of ternary copolymer 
Biscydohexyldiazomethane 


30 
40 
30 

20 wt % k>ased on solvent (PC^EA) 
1 wt%t)ased on solvent (PGMEA) 



Novolak resist for i-line exposure 

[0050] i-Llne resist AZ-7500. manufoctured t>y Hoechist A.G. 
20 [0051 1 The monomers for preparing the copolymers of the present invention were prepared accordffig to the fofloMnng 
Reference Examples. 

Reference Example 1 . Synthesis of N-(1-anthracene)-N*-(2-methacryloylaxyethyOurea: 

25 [0052] In a dry three neck flask fitted with dropping funnel and thermometer, there was added 38.65 g (0.2 mol) of 1 - 
aminoanthracene and it was dissolved in 200 g of dry tetrahydrofuran. The solution was cooled to 10 ""C using a ice- 
water bath and to the cooled solution, there was added 31 .03 g of 2-mettiacryloyloxyetfiyi isocyanate drop t»y drop from 
the dropping funnel. After the addition of 2-methacrytoyloxyethyl isocyanate. the solutkm was allowed to return to room 
temperature (25 ^'C) and it was stirred at that temperature for 24 hours. The reaction mixture Is a homogenous solution 

30 in the beginning and as the reaction t>etween the isocyanate ^oups and aminoanthracene proceeds, a yellow color 
crystalline product appear In the solution. The product was filtered using a glass filter, washed with n-hexane at least 
for 3 times and dried at 40''C under vacuum (1 Torr). The product has a melting point of 180 ± 2^C. The yield was 95 %. 
[0053] It was characterized using IR and NMR techniques. The infra-red spectrum of the product showred peaks at 
3341 cm'^ (N-H), 1715 cm~^ (C=0. ester) and at 1635 cm*** (C^, urea) as well as the complete (fisappearance of the 

35 fcx>nd at 2278 cm'^ characteristic of the isocyanate grou^ of the starting material methacrytoyloxyethyl isocyanate. The 
^ H-NMR spectrum of the product showed signals at 1 .9 ppm (3H/-CH3). 3.3 (2H) and 4.2 (2H) ppm (CHg). 5.7. 6. 1 and 
6.8 ppm[2H/Chl2=C(CH3)], 7.5-8.8(9H/an«hracene H). The molar ak)sorption of the compound at 248 nm was 2.1x10^ 
measured in methanol. 

40 Reference Example 2. Synthesis of N-(2-methacryloylQxyethyl)-9-methylanthracene cartiamate: 

[0054] In a dry three neck flask fitted with dropping funnel and thermometer, there was added 41 .65 g (0.2 nrK>l) of 9- 
hydroxymetfiyl anthracene, 0.126 g of dbutyttin dilaurate and they were dissolved in 200 g of dry tetrahydrofuran. The 
solution was cooled to 1 0 "t) using a ice-water k>ath and to the cooled solution, there was added 31 .03 g (0.2 mol) of 2- 

45 mettiacryloyloxyethyl isocyanate drop by drop from the dropping funnel. After the addition of 2-methacryloylCKyett^ iso- 
cyanate, the solution was allowed to retum to room temperature (25 ^'C) and it was stirred at ttiat temperature for 24 
hours. Unlike Exanple 1 . the reaction mixture was homogenous through out the reaction. The solution was crystallized 
using THF/n-hexane mixed solvent, it was filtered using a glass fitter, washed with n-hexane at least for 3 times and 
dried at 40^C under vacuum (1 Torr). The product has a meWng point of 1 25 ± 2^0. The yieM was 95 %. 

50 [0055] It was characterized using IR and NMR techniques. The infra-red spectrum of the product showed peaks at 
3323 cm"^ (N-H). 1717 cm"^ (C=0, ester) and at 1707 cm"^ (C=0, cart>amate) as well as the compile disappearance 
of ttie txxvj at 2278 cm~^ characteristic of the isocyanate grotps of the starting material methacryloyloxyettiyl ^ocy- 
anate. The ^ H-NMR spectrum of the product showed signals at 1 .82 ppm (3H/-CH3). 3.3 (4H/ CH2) and 4.083 (2H) ppm 
(CHz), 5.6-6.1 ppm [2H/CH2=C(CH3)], 7.3-8.7(9HAEUithracene H). The molar absorptk)n of the compound measured In 

5s mettiand was found to be 9.9x10^ at 248 nm. 



10 



EP0942331 A1 



Reference Example 3. Synthesis of 9-anthracenemethyl metf^crylate: 

[0056] In a dry three neck flask fitted with chopping funnel, thermometer and reflux conderser. there was added 87.5 
g (0.42 mol) of 9^anthracene methanol. 500 mi of etf^ acetate, and 7.3 g (0.060 mol) of 4-dimethylamino pyridine. To 
5 tfi^ solution, there was added 83 g (0.54 moQ of methacryltc anhydride drop w^ over a p&'tod of one hour under con- 
stant stirring. After completion of th addition of methacrylic anhyc^de. the reaction mixture was heated to 60°C and 
slirred at that tenperature for 4 hoursw The sohjtion was cooled to room tenrp^ 

with aqueous alloline solution followed by water. The target product was obtained by evaporating the solvent of the 
organic layer. The crude yield was 80 g (73 %). 
10 [0057] It was characterized using IR and NMR techniques. The Infra-red spectrum of the product showed peak at 
1717 cm'^ (C=0. ester). The ^H-NMR spectrum of the product showed signals at 1 .82 ppm (s. 3H), 5.59 (s. 1 H). 5.9 (s, 
1 H), 6.2 (s, 2H), 7.49-7.7 (m. 4H). 8.1 2 (m, 2H), a4 (m. 2H). 8.67 (s. 1 H). The molar ateorption of the compound at 248 
nm was found to l>e 1 .05 x 1 0^ measured in methanol. 

IS Reference Example 4. Synthesis of N-anthracene methacrylamkle: 

[0O58] 25 g (0.13 mol) of 1-€uninoanthracene was dissolved in 120 ml of ethylacetate and to tNs solutioa there was 
added 0.61 g (0.005 mol) of 4-dimethyiaminopyridin& To the atxsve soiutk>n thus prepared, there was added 24.6 g 
(0.16 moQ of methacrylic add anhydride drop w^ ever a period of 20 minutes. The reaction mixture was heated at 60 
20 ""C for 4 hours and the solution was cooled. The yellow precipitate obtained upon cooling was filtered, washed with ettiyl 
acetate, and dried under vacuum. The yieki was 18.6 g (60 g). The molar absorptivity of the compound measured in 
methanol at 248 nm was found to be 4.1 xlO^. 

Example 1 . Copdymerization of N-(2-methacryloyloxyettiyl)-9-methylanthFacene cai1>amate and glyddyl metfiacrylate 
25 and application as a bottom anti-reflective coating: 

[005^ In a three neck flask fitted with condenser, nitrogen inlet arri outlet there was aMe6 3.634 g (0.01 mol) of N- 
(2-m6thacryloylQxyethyO-9-methylanthracene cart>amate^ 2.844 g (0.02moO of glyddyl methacryiate, 0.28 g of a.a'- 
azobis(isobutyronitrile) and 70 g of tetrahydrofuran and the contents were purged with dry nitrogen. The reaction mix- 
so ture was heated to 70 ''C and stirred at that temperature for 5 hours under flowing nitrogen. After the completion of the 
reaction, it was cooled to room temperature arxJ the polymer was reprecipitated into isopropanol. The white powder was 
dried under vacuum (1 Torr) at room temperature to yield 4.7 g (70 %) of polymer. The copolymer was found to have 
about 54 mol % of glyddyl methaaylate units based on the ^H-NMR spectrum. The polymer had a weight average 
molecular weight (Mw) of 32,242 and number average molecular weight (Mn) of 13,652 as measured on a gel-perme- 
35 ation chromatography using polystyrene standard. The polymer was dissolved in propyleneglycol monomethyt ether 
acetate (PGMEA) (3 wt % solids) and appfied as a bottom anti-reflective coating material and evaluated as descnt>ed 
in the Applk;ation Example 1 . The profiles showed no standing wave due to rdlection and scattering of light however 
some intermixing between the bottom anti-reflective coating and resist was ot)served due to insuffident hardening of 
the film during t>aking. The txrttom anti-reflective coating material had n and k values off 1 .49 and 0.51 respectively at 
40 248 nm and etch rate of 141 nm/htln. On the contrast, the etch rate of the deep UV resist AZ-DK-1 100P manufactured 
by Hoechst A.G. 

Example 2. Terpolymerization of N-(2-methacryloyfoxyethyl)-9-methylanthraoene carbamate, 2-hydroxyethyl methacr- 
yiate, and ^yddyl methacryiate and application as a bottom anti-reflective coating: 

45 

[0060] In a three neck flask fitted with condenser, nitrogen inlet and outlet there was added 3.634 g (0.01 mol) of N- 
(2-methacrylpyl0Kyethyl)-9-methylanthracene carbamate, 2.13 g (0.015 moQ of glyddyl methacryiate. 1.98 g 
(0.01 5mol) of glyddyl methacryiate. 0.31 g of a.a*-azobisCisobutyronitrile) and 70 g of tetrahydrofuran and the contents 
were purged witti dry nitrogen. The reaction mixture was heated to 70 "^C and stirred at that temperature for 5 hours 

so under flowing nitrogen. After the completion of the reaction, it was cooled to room temperature and the polymer was 
reprecipitated into ^opropand. The white powder was dried urxler vacuum (1 Torr) at room temperature to yield 5.81g 
(75%) of polymer. The terpdymer was found to have about 20 md % of glyddyl methacryiate units t>ased on the ^H- 
NMR spectrum. The pdymer had a weight average mdecular weight (Mw) of 22,000 and rumber average molecular 
weight (Mn) of 13.350 as measured on a gel-permeation chromatography using pdystyrene standard. 

55 [0061] The polymer was dissolved in propylene glycol monomettiyl ether acetate (PGMEA) (3 wt % solids) and 
applied as a bottom anti-reflective coating material as descra>ed in the Application ExampI 1 . The profOes showed no 
standing waves due to r^lection and scattering of Dght. the intermixing fc>etween res^ and the bottom anti-reflective 
coating was reduced compared to th bottom anti-reflective coating material of Examples 1 due to aoss-linking the 
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presence of reacth« hydraxyl g^oif)s and glyci^ 

ues of 1 .56 and 0.40 respectively at 248 nm, and an etch rate of 144 nn^^ 

Example 3. Terpotymerization of N-{1-anthracene)-Nr-(2-melhacryloytaxy^)urea. 2-hydrQxyethyl methacrylate, and 
glycidyf metfiacrylate and application as a bottom anti-r^ective coating: 

[0062] This terpdymer was prepared similar to Example 2 except that N-(2-methacryloylCKyefhyl)-^ethylanthra- 
cene caft}amate was replaced with N-(1-anthracene)-rf-(2-methacryloylaxyethyOurea. The terpolymer was found to 
have akx>iit 20 mol % of glyddyl methacrylate units based on the ^ H-NMR spectrum. The polymer had a weight average 
molecular weight (Mw) of 26.450 and number average molecular weight (Mn) of 1 1 ,340 as measured on a gel-perme- 
at'on chromatography using polystyrene dandard. 

[0063] The polymer was dissolved in propylene glycd monomethyl ether acetate (PGMEA) (3 wt % solids) and 
applied as a bottom anti-r^lective coating material and evaluated as described in the Application Exanple 1 . The pro- 
files showed no standing vmes due to reflection and scattering of light, the bottom anti-refflective coating material had 
n and k values of 1 .56 and 0.43 respectively at 248 nm. and an etch rate of 1 40 nm/hiin. The internixing bottom anti- 
reflective coating was reduced compared to the material of Example 1 as with Example 2. 

Example 4. Copdymerization of M-(2-methacryf oyloxyethyO'9-methylanthracene caibamate and allyl methacrylate and 
application as a bottom anti-reflective coating: 

[0064] In a three neck flask fitted with condenser, nitrogen inlet and outlet there was added 3.634 g (0.01 mol) of N- 
(2-methacryloyloxyethyl)-9-methylanthracene carbamate, 3.78 g (0.08 mol) of allyl methacrylate. 0.30 g of a,a'-azobis 
(isobutyronito'le) and 74 g of tetrahydrduran and the contents were purged with dry nitrogea The reaction mixture was 
heated to 70 and stirred at that temperature for 5 hours under f towing nitrogen. After the conrpletlon of the reaction, 
it was cooled to room temperature and the polymer formed was reprecptated into isopropanol. The white powder was 
dried under vacuum (1 Tern) at room temperature to yield 6, 1 g (82 %) of polymer. The copolymer was found to have 
about 70 mol % of allyl methacrylate unite based on the ^H-NMR spectrum The polymer had a weight average molec- 
ular weight (Mw) of 34.054 and number average molecular weight (Mn) of 12,322 as measured on a gel-permeation 
chromatography using polystyrene standard. 

[0065] The polymer was dissolved in propylene glycol monomethyl ether acetate (PGMEA) (3 wt % solids) and 
applied as a bottom anti-rdlective coating material as descrftjed in the Application Example 1 . The prof fles showed no 
standing waves due to reflection and scattering of light and ttie bottom anti-reflective coating material had n and k val- 
ues of 1.58 and 0.43 respectively at 248 nm and etch rate of 149 nm/min. And no intermixing between resist and tiie 
bottom anti-reflective coating was observed. 

Exairple 5. Copolymerization of N-(1-anthraoene)-N'-(2-mettiacryloyloxyethyl)urea and allyl methacrylate and applica- 
tion as a bottom anti-reflective coating: 

[0066] Copolynrterization was earned out similar to Brample 4 except that N-(2-mettiacryloykixyettiyl)-9-mettiylanttira- 
cene carbamate was replaced witti N-{1^anttiracene)-N*-(2-methacrytoytoxyethyl)urea The copolymer was found to 
have about 64 mol % of allyl metfiacrylate unite based on the ^ H-NMR spectrum The polymer obtained had a weight 
average molecular weight (Mw) of 30.000 and number average molecular weight (Mn) of 13,455 as measured on a gel- 
pemfieation chromatography using polystyrene starxJard. 

[0067] The polymer was dissolved in propylene glycol monomettiyl ether acetate (PGMEA) (3 wt % solids) and 
applied as a bottom anti-reflective coating material and evaluated as described in ttie Application Exarrple 1 . The pro- 
files showed no standing waves due to reflection and scattering of light and ttie bottom anti-reflective coating material 
had n and k values of 1 .64 and 0.46 respectively at 248 pm and etch rate of 139 nm/imin. Additionally, no intennixing 
between resist and the bottom anti-reflective coating was ot>served. 

Example 6. Terpolymerization of N-(2-mettiacrytoykJxyettiyl)-9-mettiylanttiiacene carbamate, methyl methacrylate, and 
allyl metfiacrylate and application as a bottom anti-reflective coating: 

[0068] In a three neck flask fitted with condenser, nitrogen inlet and outiet tiiere was added 3.634 g (0.01 moO of N- 
(2-mettiacryloyloxyettiyl)-9^nettTylanttiracene carbamate, 2.00 g (0.02 mol) of mettiyl metfiacrylate. 1 .26g (0.01 md) of 
attyl m^hacrylate, 0.28 g of a.a*-azobis(isobutyronitrile) and 78 g of tetrahydrohiran and tfie contents were purged witti 
cfry nitrogen. The reaction mixture was heated to 70 "^C and stinred at ttiat tenrperature for 5 hours under flowing nitro- 
gen. After ttie completion of ttie reaction, it was coded to room tenperature and ttie pdymer formed was reprecipitated 
into isopropanol. The white powder was dried under vacuum (1 Torr) at room temperature to yieU 4.5 g (65%) of pdy- 
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mer. The terpotymer was found to have about 20 mol%o^ methacrylate units based on the ^H-NMRspectann. The 
polymer had a weight average molecular weight (Mw) of 23,650 and number average mofecufar weight (Mn) of 9,265 
as measured on a gel-permeation chromatography using polystyrene standard. 

[0069] The polynrter was (fissolved in propylene glycol monomethyl ether acetate (PG^EA) (3 wt % soGds) and 
app&ed a& a bottom anti-r^lective coating material and evaluated as described in the Application Example 1 . The pro- 
f Qes showed no standing waves due to reflection arxJ scattering of light and the bottom anti-reflective coating material 
had n and k values of 1.56 and 0.38 respectively and etch rate of 148 nm/hrnn. Additionally, no intermixing between 
resist and the bottom anti-reflective coating was observed. 

Example 7. Copolymerization of N-anthracene methacrylamide and allyl methacrylate and application as a bottom anti- 
reflective coating: 

[P070] Copolymerization was can'ied out similar to Example 4 except that N-{2-methacryloylQxyethyl)-9Hii^hylanthra- 
cene cart>amate ms replaced with fy|-anthracene methacrylamide. The copolymer obtained was found to have atx>ut 
70 mol % of allyl methacrylate units based on the ^H-NMR spectrum. The polymer had a weight average molecular 
weight (Mw) of 35,000 and numt>er average molecular weight (Mn) of 19,455 as measured on a geH>ermeation chro- 
matography using polystyrene standard. 

[0071] The polymer was dissolved in propylene glycol monomethyl ether acetate (PGME^ (3 wt % soGds) and 
applied as a bottom anti-rellective coating material and evaluated as described in the Application Example 1 . The pro- 
files showed no standing waves due to reflection and scattering of light and the tXTttom anti-reflective coating material 
had a n and Rvalues of 1.54 arxj 0.42 respectively at 248 nm and etch rate of 141 nmAnin. Additionally, no intermixing 
l>etween resist and the bottom anti-reflective coating was observed. Example 8. Terpolymerization of N-(2-metfiacry- 
loyloxyettiyl)-9-methylanthracene cart)amate. methyl methacrylate, and divinylbenzene and application as a kxittDm 
anti-reflective coating: 

[0072] In a three neck flask fitted with condenser, nitrogen inlet and outlet there was added 3.634 g (0.01 mol) of N- 
(2-methacryloyloxyethyl)-9-methylanthracene cart}amate, 4.00 g (0.04 md) of metfryl methacrylate, 0.65 g (0.005 nrx>l) 
of (fivinylbenzene (55% m arxJ p ^mer), 0.33 g of a,a*-azobis(isobutyronitrile) and 80 g of tetrahydrofuran and the con- 
tents were purged with dry nitrogen. The reaction mixtore was heated to 70 ''C and stin-ed at that temperature for 5 
hours under f lowbig nitrogen. After the conpletion of the reaction. It was cooled to room tenperature and the polymer 
formed was repredpitated into isopropanol. The white powder was dried under vacuum (1 Ton) at room temperatore to 
yield 4.14 g (50 %) of polymer. The terpolymer was found to have atx>ut 7 mol % of vinylbenzene units based on the 
^ hl-NMR spectrum. The polymer had a weigtit average molecular weight (Mw) of 15.322 and number average molecular 
weight (Mn) of 9.822 as measured on a gel-permeation chromatography using polystyrene standard. 
[0073] The polymer was dissolved in propylene glycol nrxMiomethyl ether acetate (PGMEA) ^ wt % solids) and 
applied as a bottom anb'-rellective coating material and evaluated as descrft>ed in the Application Example 1 . The pro- 
files showed no standing waves due to reflection and scattering of light and the bottom anti-reflective coating material 
had n and k values of 1.57 and 0.39 respectively and etch rate of 128 nmMn. Additionally, no intemruxing between 
resist and the bottom anti-reflective coating was observed. 

Example 9. Terpolymerization of N-(1-anthracene)-N*-(2-metttacryloyk)Kyethyl)urea. methyl methacrylate, and divinyl- 
benzene and application as a tx>ttom anti-reflective coating: 

[0074] Terpolymerization was carried out similar to Example 8 except that N-(2-methacryloytoxyethy0^9-methylanthra- 
cene cart)amate was replaced with N-(1-anthraoene)-N*-(2-methacryloyloxyethyl)urea. The terpolymer was found to 
have atx>ut 9 mol % of vinylbenzene units based on the ^ H-NMR spectrum. The polymer obtained had a weight average 
molecular weight (Mw) of 16,450 arvJ nurTt>er average molecular weight (Mn) of 8,000 as measured on a gel-permea- 
tion chromatography using polystyrene standard. 

[0075] The polymer was dissolved in propylene glycol monomettiyl ether acetate (PGMEA) (3 wt % solids) and 
applied as a bottom anti-reflective coating material and evaluated as described in the Application Example 1 . The pro- 
files showed no standing waves due to reflection and scattering of light and the bottom anti-reflective coating material 
had n and k values of 1.67 and 0.40 respectively and etch rate of 132 nm/hiin. Addtionally, no intermixing between 
resist and the bottom anti-reflective coating was observed. 

Exanple 10. Terpolymerization of 9-antfuacenemettiyl mettiacrylate. methyl mettiacrylate. and (fivinylbenzene and 
appScation as a bottom anti-reflective coating: 

[0076] Terpotymerization was carried out similar to Example 8 except tt^ N-(2-methacryloylQxyethyl)-9^ethytanttva- 
cene cart)amate was replaced with 9nanttvacenemettiyl methacrylate. The terpolymer ot>tained was fbmd to have 
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about 10 mol % of vinylbenzene units t>ased on the ^H-NMR spectrum. The polymer had a weight average molecular 
weight (Mw) of 1 9.450 and number average molecular weight (Mn) of 8,600 as measured on a gel-permeation chroma- 
tography using polystyrene standard. 

[0077] The polym^ was dissolved tn propylene glycol mom>methyl ether acetate (PGMEA) (3 wt % solids) and 
applied as a bottom anti-reflective coating mat^ial and evaluated as descr3)ed in the Application Example 1. The pro- 
files shewed no standing waves due to reflection and scattering of light and the bottom anti-reflective coating material 
had n and k values of 1.57 and 0.39 respectively and etch rate of 130 nmArin. Additionally, no intermixing between 
resist and the bottom anti-reflective coating was observed. 

[0078] As described in Examples 1 to 10. when a copolymer has an recurring unit having an epoxy group or doUbie 
tx>nd. no intermixing b^een resst and anti-r^lective coating occurs due to curing of the> anti-reflective coating by 
cross-Jinldng after baking. Due to the curing of the anti-reflective coating, no footing and no leaving of exposed resist 
film upon development also occur. Further the anti-reflective coating showed the same good step coverage and storage 
stability as oomnrierctally available ones or rnore than that 

Exanple 1 1 . Copdymerization of N-(2-methacrytoyloxyethyO-9-methylarrthracene cart>amate and methyl metiiacrylate 
and use of the copolymer in a bottom anti-reflective coating formulation: 

[0079] In a three neck flask fitted with condenser, nitrogen inlet and outiet there was added 3.634 g (0.01 moQ of N- 
(2-methacryloyloxyethyl)-9-methylanthracene carbamate. 4.00 g (0.04 mol) of mettiyl methacrylate. 0.23 g of a.a*-a2o- 
t>teOsobutyronrtrile) and 60 g of tetrahydrofuran and the contents were purged with dry nitrogen. The reaction mixture 
was heated to 70 ""C and stin-ed at ttiat temperature for 5 hours under f towing nitrogen. After the completion of the reac- 
tion, it was cooled to room temperature and the polymer formed was repredpitated into n-hexane. The white powd^ 
was dried under vacuum (1 Torr) at room temperature to yiekJ 4 g (86 %) of polymer. The copolymer was found to have 
about 75 mol % of methyl metiiacrylate units based on the ^H-NMR spectrin. The polymer had a weight average 
molecular weight (Mw) of 33.700 and number average molecular weight (Mn) of 12.900 as measured on a gel-perme- 
ation chromatography using polystyrene standard. 

[0080] The polymer was dissolved in propyl^e glycol monometiiyl etfier acetate (PGMEA) (3 wt % soIkIs) and 
applied as a bottom anti-rdlective coating material and evaluated as described in the Application Example 1 . Intermix- 
ing of resist and the bottom anti-reflective coating material was observed. In the next step. 0.9 g of the copolymer. 0.18 
g of nikalac (trade name of hexamettiylmelamine supplied by Sanwa chemical company) cross-linking agent and 0.018 
g of thermal add-generator. PI-105 (N-mettianesulfonyloxy isophthalamide. supplied by Midori Kagaku company) were 
dissolved in 30 ml of PGMEA and the solution was applied as a bottom anti-reflective coating as described in ttie Appli- 
cation Exanple 1 . The profiles showed no standing waves due to reflection and scattering of light and tiie bottom anti- 
reflective coating had n and k values of 1 .58 and 0.40 respectively at 248 nm and eUdh rate of 138 nmAnin. By ttie addi- 
tion of ttie cross-linking agent and ttie ttiermal add-generator. no intermixing between redst and the bottom anti-r^ec- 
tive coating comes to take place. 

Example 12. Copolymerization of N-(1 -amhracene)-N'-(2-mettiacrylc^QxyettiyOurea and mettiyl metiiacrylate and use 
of ttie copolymer in a bottom anti-r^lective coating formulation: 

[0081] The copolymer and ttie bottom anti-reflective coating formulation using ttie copolymer were prepared dmilar 
to Example 1 1 except ttiat N-(2-mettiacryloyk>xyettiyO-9-mettiylanttiracene cait)amate was replaced witti N-(1-anttira- 
cene)-N -(2-mettiacryl(^xyettiyl)urea. The polymer had a wdght average mdecular weight (Mw) of 23.700 and 
number average molecular weight (Mn) of 9,000 as measured on a gel-permeation chromatography udng polystyrene 
standard. 

[0082] The polymer was dissolved in propylene glycd monometiiyl ettier acetate (PGMEA) (3 wt % solids) and 
applied as a bottom anti-reflective coating material and evaluated as descrft>ed In the Application Example 1 . Intemnix- 
ing between redst and ttie bottom anti-reflective coating material was obsen^ed. In ttie next step. 0.9 g of ttie copolymer, 
0.18 g of nikalac (trade name of hexamettiylmelamine supplied by Sanwa chemk»l company) aoss-linking agent and 
0.018 g of ttiermal add-generator, PI-105 (N-mettianesuHonyloxy isophttialamide. supplied by Mklori Kagaku conpany) 
were dissolved in 30 ml of PGMEA and the solution was applied as bottom anti-reflective coating and evaluated as 
described in ttie Application Example 1 . The proffles showed no standing waves due to reflection and scattering of light 
and ttie bottom anti-reflective coating material had n and k values of 1 .59 and 0.42 respectively at 248 nm and etch rate 
of 1 36 nnVmin. By ttie addition of ttie cross-linking agent and ttie thermal add-generator, no intermixing between resist 
and ttie bottom anti-reflective coating comes to take place. 
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Example 13: Copolymerization of N-(2-methacrytoylQxyethyl)-9-methylar^ cait>afTiate and 2-<methacyloy- 
l0Ky)ethyl acetoacelate and use of the copolymer in a bottom anti-reflectyve coating formulation: 

[0083] In a tfiree neck flask fitted with condense, nitrogen inlet and outtet. there was added 3.634 g (0.01 mol) of N- 
(2-methacryloyiaxyethyO-9-methylanthracene cart)amate. 2.142 g (0.01 mcri) of 2-(methacyloylaxy)ethyI acetoacelate. 

0. 23 g of a,a*-^zobisC»obutyronitrile) and 60 g of tetrahydrofuran and the contents were purged with dry nitrogen. The 
reaction mixUre was heated to 70 ""C and stirred at that temperature for 5 hours under flowing nitrogen. After the com- 
pletion of the reaction, it was cooled to room temperature and the polymer fomned was reprectprtated into teopropanol. 
The white powder was died under vacuum (1 Torr) at room temperature to yield 5 g (87 %) of polymer. The copolymer 
was found to have about 45 mol % of 2-(methacylqyloxy)elhyl acetoacelate units based on the ^H-NMR spectaim. The 
polymer had a weight average mwlecular weight (Mw) of 23.700 and number average molecular weight (Mn) of 12,900 
as measured on a gekpermeatkm chromatography using polystyrene standard. 

[0084] 0.9 g of the copolymer, 0.18 g of nikalac (trade name of hexamethytmelamine supplied by Sanwa chemical 
company) cross-linking agent and 0.018 g of thermal ackJ-generator. PI-105 (N-methanesuHonyloxy isophthalamide. 
suppfied by Midori Kagaku company) were dfesolved in 30 ml of PGMEA and the solution w^ applied as a bottom anti- 
reflective coating material and evaluated as described in the Applicatnn Example 1 . The prof lies showed no standing 
waves due to reflection and scattering of light and the bottom antinreflective coating material had n and k values of 1 .54 
and 0.35 respectively at 248 nm and etch rate of 143 nm/hiin. By ttie additk>n of the aoss-linking agent and the thermal 
acid-generator, no intermixing between resist and ttie bottom antt-r^ective coating comes to take place. 
[0085] Additionally, ttie anti-reflective coatings in Examples 1 1 to 13 showed the same good step coverage as com- 
mercially available ones or more ttian that. 

Advantages of the Invention 

[0086] As has been descra>ed in detail, the polymers of the present invention show good light absorbing property for 
exposing lights of 100 to 450 nm in wavelengtti. and ttie composition for ttie anti-reflective coating or ttie light absorbing 
coating containing ttie polymer has such a high effect of preventing reflection of irradiation light from the subetrate ttial 
tt does not cause ttie problem of standing waves or reflective notching. The copolymers cause aoss-linldng or curing 
of ttie coating upon baking owing to ttie cross-linking group ttiereof . ttius diffusion of photo-generated ackl into ttie anti- 
reflective coating or ttie like and intermixing between ttie resist and the anti-reflective coating or ttie like being pre- 
vented. In addition, ftxTting or remaining of the coating upon development do not take place, and excellent storage sta- 
bility and step coverage are attained. Therefore, a resist pattern wifli high resolution and high accuracy can easily be 
formed. whk;h greatiy contributes to the production of IC witti high integration. 

Industrial AppiicatNTity 

[0087] As has been described heranbefore, in manufacturing integrated circuits witti high integration, ttie composition 
for ttie anti-reflective coating or the light absorbing coating in accordance witti the present invention is useful as a com- 
position for forming an anti-reflective coating or a light absorbing coating in forming a resist pattern. Further, ttie poly- 
mers In accordance with the present invention are used as corrponents of these compositions for the anti-reflective 
coating or the light absort>ing coating and can impart to the resutting anti-reflective coating a fight absortxng property 
good anti-reflective property or light absorbing properly and aoss-Gnking property of tti e coating . 

Claims 

1 . A composAion for an anti-reflective coating or a light at)6orbing coating containing a polymer represented by gen- 
eral formula I: 
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CO R2 



R3 



ORjNHCX — YD 



¥vherein 

R represents a hydrogen atom or an alkyi group; Ri represents an alkylene group, a sut}stituted alkylene 
group, a qfdoalkylene group, a substituted cydoalkylene group, a phenylene group or a sut)stituted phenylene 
group; R2 represents an optionally sutistituted. vinyl groufhoontainlng ph^ryi group, -OR4 or •GCX)R4, in which R4 
represents an alkyt group having a doM e bond or epoxy group; represents a halogen atom, a cyano groip, an 
acetate group, -OOOK -CONH2. a sut)stituted or non-substituted phenyl group, -CCXDRs or OR5. in which R5 rep- 
resents a substituted or non-substituted straight-chained, cyclic or branched alkyl group, or an alkyl or aryl group 
containing an ester or cartx>nyl group; X is either O or S; Y is either O or NR5 group in which Rg is a hydrogen atom 
or a substituted or non-substituted phenyl or cydic, straight-chained or branched alkyl group; D is an organic 
chromophore which 8bsort)s the exposed wavelength (100-450 nm) and represents a substituted or non-sut)6ti- 
tuted, benzene ring, condensed ring or heterocyclic ring bound diredly or through an alkylene groip; and m and n 
are any numtsers greater than 0 and o is any number including zera 



2. A composition for an anti-reflective coating or a light absortxng coating containing a polymer represented by gen- 
eral formula II: 



CO R2 R3 



YD 



wherein 

R represents a hydrogen atom or an alkyt group; R2 represents an optionally substituted, vinyl group-con- 
taining phenyl group, -OR4 or -COOR4, in whteh R4 represents an alkyl group which has a double bond or epoxy 
group; R3 represents a hatogen atom, a cyano group, an acetate group, -COOH. -CONH2. a substituted or non- 
substituted phenyl group, -COOR5 or -OR5, in which R5 represents a substituted or non-substituted straight- 
chained, cyclic or branched alkyl group, or an alkyl or aryl group containing an ester or cartx)ny1 group; Y is either 
O or NRe goup, In which R^ represents a hydrogen atom or a sitetituted or non-substituted phenyl or cycGc, 
straight-chamed or branched allqrl group; D is an organic chronrK)phore whfoh stosorbs the exposed wavelength 
(100-450 nm) and represents a sut>stituted or non-sut>stituted, benzene ring, condensed ring or heterocycGc ring 
bound directly or through alkylene group; and m and n are any numbers greater than 0 and o is any number includ- 
ing zero. 

3. A compositfon for an anti-reflective coating or a light absorbing coating acoonfing to claim 1 . wher^n R in the gen- 
eral formula I is a hydrogen atom or a methyl group; Ri is an ethylene group; X is O; Y is either O or NH group; R2 
is an optionally ^jbstituted. vinyl group-containing ph^ group; R3 is a halogen atom, a cyano group, an acetate 
group. -COOH. -GONH2. a substituted or non-sU>stituted phenyl ^oup. -COOR5 or -OR5. in which R5 represents 
a SLtetiluted or nofv«ut)stituted straight-chained, cydic or branched all^ g'oupi or an all^ or aryl group containing 
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an ester or cartxxiyl group; D is an organic chronrwphore which absoiiss the exposed wavelength (100-450 nm) and 
represents a sul)stituted or non-substituted, benzene ring, condensed ring or heterocydic ring bound directly or 
through an alkylene group; and m, n and o are any nuni)er5 greater than 0. 

5 4. A composition for an anti-f ef lective coating or a light absorbing coating acoorcfing to daim 1 . wherein R in the gen- 
eral fonmula I is a hydrogen atom or a methyl group; is an ethylene group; X is O; Y is either O or NH group; R2 
is -COO R4 in which R4 represents an alkyt group having a double bond or epcxy group; R3 represents a halogen 
atorn. a cyano groups an acetate group. -COOH, -C0NH2, a substituted or non-substituted ph€»iyl group, -COOR5 
or -OR5. in which R5 represents a substituted or non-substituted straight-chained, cydic or branched alkyi group, 

10 or an alkyl or aryl group containing an ester or caitx>nyl group; D is an organic chronfX)phore which at>sort>s the 
exposed wavelength (10(M50 nm) and represents a substituted or non-5ut>stituted, benzene ring, condensed ring 
or heterocydic ring bound directly or through an alkylene group; and m, n and o are any numbers greater than 0. 

5. A composition for an anti-reflective coating or a light absortxng coating according to daim 4. wherein R3 is -COOR5 
1$ in which R5 is a methyl groupi an ac^oaoetoxyethyl group, an ethyl ^oup. a cydohexyt gfoup or a hydroxyethyl 

group. 

6. A composition for an anti-reflective coating or a light absorbing coating acoorcfing to daim 2, wherein R in the gen- 
eral formula II represents a hydrogen atom or a metiiyt group; R2 represents an optionally substituted, vinyl group- 

20 containing phenyl group; R3 represents a halogen atom, a cyano group, an acetate group, -COOH, -CONkij, a sut>- 
stituted or non-substituted phenyl group, -CXXDRs or -OR5, in which R5 represerrts a substituted or non-sti>stituted 
straight-chained, cydic or branched alkyl group, or an alkyl or aryl group containing an ester or carbonyt group; Y 
is either O or NH group; D is an organic chromophore which absortss the exposed wavelength (100-450 nm) and 
represents a sid3Stituted or non-sitetituted. benzene ring, condensed ring or heterocydk: ring bound directly or 

25 through an alkylene group; and m. n and o are any numbers greater than 0. 

7- A corrposition for an anti-reflective coating or a light absorbing coating according to daim 2, wherein R in the gen- 
eral formula II represents a hydrogen atom or a methyl group; is -COOR4, in which R4 represents an alkyl group 
having a double bond; R3 represents a halogen atom, a cyano group, an acetate g^oup, -GOOH. -CONH2, a siit>- 
30 stituted or non-sut)stituted phenyl group, -COOR5 a OR5, in which R5 represents a substituted or non-sut)stituted 
straight-chained, cydic or branched alkyl group, or an alkyl or aryl group containing an ester or cartx)nyl group; Y 
is either O or NH group; D is an organic chromophore which absorbs the exposed wavelength (100-450 nm) and 
represents a substituted or non-substituted, benzene ring, condensed ring or heterocydk: ring bound directiy or 
through an alkylene group; and m and n are any numbers greater than 0 and o is any number induding 0. 

3S 

8. A composition for an anti-rdlective coating or a light at>sortxng coating comprising a polymer having at least one 
recuning un'rt represented by fblkMring general fbmula III or general formula IV, a cross-linking agent and a thermal 
add-generator: 

40 



45 



50 



ss 
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General formula III 



CO 



ORiNHCX YD 



General formula IV 



CO 



YD 

wherein 

R represents a hydrogen atom or an aJkyI group: Ri represents an aJkylene group, a sttostrtuted alkylene 
group, a cydoalkylene group, a substituted cydoalkylene group, a phenylene group or a substituted phenylene 
group; X is either O or S; Y is either O or NRe group, in which Re is a hydrogen atom or a substituted or non-sid>- 
stituted phenyl or cyclic, straight^hained or branched all^ grotjp; D is an organic chronwphore which absort)s the 
exposed wavelength(100-450nm) and represents a substituted or non-subslHuted. benzene ring, condensed ring 
or heterocyclic ring bound directly or through an alkylene group. 

9. A composition for an anti-reflective coating or a light absort>ing coating aocordng to any one of claims 1 to 8, 
wherein an organic chromophae is a group selected from phenyl, substituted phenyl, benzyl, substituted benzyl! 
napthalene, substituted napthalene. anthracene, substituted anthracene, anthraquinone. substituted anthraqui- 
none, acridine, substituted acridine, azobenzene, substituted azobenzene. fluorime. substituted fluorime. fluori- 
mone. suljstituted fluorimone. caft>azole, substituted carbazole. N-aIkylcart)azole, dibenzofuran, substituted 
dibenzofuran, phenanthrene. substituted phenanthrene, pyrene and substituted pyrene. in which the substitutions 
being at least one ^oip selected from alkyl. aryl, halogen atom, alkoxy, nrtro, aldehyde, cyano, amide, 
dialkylamino. sulfonamide, imide; caitxxxylic add. carixixylic add ester, sutfontc add. suHbnic add ester, alkylanvno 
and arylamtno. 

1 0. A polymer represented by general formula I: 



CO Ra 



ORjNHCX — YD 



wherein 
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R represents a hydrog^ atom or an alkyi group; represents an alkylene groups a substituted aJkylene 
grou^ a cyctoalkytene groups a sutsstituted cydoalkylene group, a phenytene group or a suK)stituted phenylene 
group; Rg represents an optionally substituted, vinyl group-containing phenyl group, -OR4 or -COOR4, in wtiich R4 
represents an alkyI group which contains a double bond or epoxy group; R3 represents a halogen atom, a cyano 
group, an acetate group, -COOH. -CONHg, a substituted or non-substituted phenyl group. -COOR5 or -OR5. in 
whi<^ R5 represents a substituted or non-substituted straight-chained, cyclic or branched alkyl ^oup. or an alKyl or 
aryl groip containing an esAer or carbonyf grotp; X is «ther O or S; Y Is either O a NRg groip, in wWch Is a 
hydrogen atom or a sutatituted or non-sii)stituted phenyl or cyclic straight-chained or branched alkyl group; D is 
an organfc chromophore whwh absorbs the exposed wavelength (100450 nm) and represents a substituted or 
non-substituted. t>enzene ring, condensed ring or heterocydk: ring bound diredly or through an alkylene group; 
and m and n are any numt)ers greater than 0 and o is any number including zero. 

11. A polymer represented by general formula II: 



CO R2 



R3 



YD 



wherein 

R represents a hydrogen atom or an alkyl group; R2 represents an optkxmlly substituted, vinyl grou|F>con- 
taining phenyl group. -OR4 or -COOH^, in which R4 represents an alkyl group whfeh has a double bond or an epoxy 
group: R3 represents a halogen atom, a cyano group, an acetate group. -COOH, -CONH2, a substituted or non- 
substituted phenyl group. -COOR5 or -OR5. in which R5 represents a substituted or non-substituted straight- 
chained, cydk: or branched alkyl group, an alkyl or aryl group containing an ester or cartxwiyi group; Y represents 
either O or NRfi group, in whfch Rg represents a hydrogen atom, a substituted or non-substituted phenyl or cydic, 
strain-chained or branched alkyl groip; D Is an organic chromophore which absorbs the exposed wavelength 
(100-450 nm) and represents a substituted or non-substituted. t)enzene ring, condensed ring or heterocyclic ring 
bound directly or through an alkylene group; and m and n are any numbers greater than 0 and o is any nunt>er 
including zero. 

1 2. A method for preparing a composition for an anti-reflective coating or a light absoftN'ng coating comprising that the 
polymers represented by the general fonnula I in claim 10 and/a general formula II in dalm 11 areTis disso^ed in 
at least one off solvents. 

13. A method for fomting an anti-reflective coating or a light absorbing coating comprising steps of: filtering the com- 
position for an anti-reflective coating or a light absorbing coating produced by the method descrS>ed in daim 12, if 
necessary; coating the composition onto a substrate; and baking the coated substrate at 50 to 250 ''C. 

14. An anti-reflective coating or a light absorbing coating formed by the method described in daim 13. 

15. A method for manufacturing a integrated drcuit whfch contains steps of: applying a positive- or negative-worigng 
photoresist which is sensitive to ultraviolet ray of at least one wavelength in the range of about lOOnm to 450nm on 
the anti-reflective coating or a light atjsortxng coating descrik)ed in daim 14; exposing the substrate coated with the 
anti-reflective coating or light at)sort)ing coating and the photoresist; developing the exposed photoresist: and 
transferring the image onto tiie substrate by dry or wet etching to form an integrated drcuit element 
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